Expression of interferon-inducible RNA adenosine deaminase ADAR1 during pathogen infection and mouse embryo development involves tissue-selective promoter utilization and alternative splicing.
ADAR1 (adenosine deaminase acting on RNA) is widely expressed in adult mammals and has a critical role during embryogenesis. Two size forms of ADAR1 are known that possess adenosine-to-inosine editing activity: an interferon (IFN)-inducible approximately 150-kDa protein and a constitutively expressed N-terminally truncated approximately 110-kDa protein. We defined the structure of the 5'-flanking region of the mouse Adar1 gene, and we show here that mouse Adar1 transcripts possess alternative exon 1 structures (1A, 1B, and 1C) that initiate from unique promoters and are spliced to a common exon 2 junction. Exon 1A-containing transcripts encoding p150 were expressed in all tissues examined from adult mice (brain, cecum, heart, kidney, liver, lung, spleen, and Peyer's patches) and were elevated most significantly in liver but remained lowest in brain following oral infection with Salmonella. Exon 1B-containing RNA was most abundant in brain and was not increased in any tissue examined following infection. Exon 1C-containing RNA was very scarce. Exon 1A, but not exon 1B or 1C, expression was increased in fibroblast L cells treated with IFN, and a consensus ISRE element was present in the promoter driving exon 1A expression. Exon 1B, but not 1A, was detectable in embryonic day 10.5 embryos and was abundantly expressed in embryonic day 15 embryos. Furthermore, the ADAR1 p110 protein isoform was detected in embryonic tissue, whereas both p110 and the inducible p150 proteins were found in IFN-treated L cells. Finally, the presence of alternative exon 7a correlated with exon 1B-containing RNA, and alternative exon 7b correlated with exon 1A-containing RNA. These results establish that multiple promoters drive the expression of the Adar1 gene in adult mice, that the IFN inducible promoter and exon 1A-containing RNA are primarily responsible for the increased ADAR1 observed in Salmonella-infected mice, and that the constitutive exon 1B-containing transcript and encoded p110 protein product are abundantly expressed both in adult brain and during embryogenesis.